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The (b — ► 77T7r amplitude is found from the e + e~ — > jtttt amplitude suggested in 

D 



Ref. []J. It is shown that the found amplitude differs essentially from that studied 
in Refs. It is noticed that the suggestion of the author of Ref. |j| about the 

phase of the 4> l^is amplitude is misleading. 
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^ ■ First, I thank V.V. Anisovich for his attention Q to my paper Q]. 

Let us rewrite Eq. (4) from Ref. Q| in the real case, that is, taking into account the 
widths of the resonances 



^ \ s v - s s J 



X • 



sv - s s , 

s s - M 2 + iglp^(ss) + ig 2 K pKR{ss) 



s v -Ml + i^Y^s v ) 
Bf Q (sv , , 0) g fo 



B <t> ( m l ,ss,Q 



+ B (s v ,s s )\ (1) 



s s - Ml + iglp^(s s ) + ig 2 K p KR (s s ) 

where /i and a refer to the initial vector state (total momentum Py and P v = Sy) and 
photon (momentum q and q 2 = 0), (Py — g) 2 = ss and (Pyq) = (sy — s s) /2 • 

Then the regularity condition of A^ e ~* 77r7r )(sy , Ss , 0) at sy = ss has the form 
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s v - M? + z(sy)r <f>y/s^ 



s y - M 2 + iglp^sy) + igKPKii(sv) 



B <f> (m , Sy , , 



5 /o (sv, mi, # /o 



+ #o (sv , s v ) 



0. 



(2) 



s v - M 2 + iglp nn (s v ) _|_ ig 2 K p KR (s v 
When confined only to the meson contribution in Eqs. (0) and Eq. (j2J, one can find 
only the trivial solution of Eq. (J2J) 

V p / 2 p r + 5^ I m , , Sy , J = 

Sy - M 2 + 2^ Sy + lg i p KR (s V ) ^ V * ' 



(3) 



which implies that there is not the meson contribution in the amplitude 
A^ e ^ 77r7r )(sy, ss , 0) at all (please replace sy in Eq. (jSJ) by ss and then put it into 
Eq. Q). That is why, the author of Ref. [l] adds the two new backgrounds, the two last 
terms in Eqs. ((H) and (j2J). Actually, the -Bo (sy , s$) background is not required to avoid 
this catastrophe, as is evident from the further consideration. 

The author of Ref. thinks that the e + e~ — > (f> — ► 77r7r amplitude is 

Zq^Pva \ G P 



A^--^\sy, Ss, 0) = L a - 

M V sv-ss/ 



sv - s s J s v - m\ + z v /syT (sy) 



*s - M 2 + i^fo) + ^JtW ^ 



(4) 



in accordance with Eq. (JTJ). 

But it is an illusion. To clear up the physical content of Eq. one should resolve the 
constraint (J2J). Let us find Bf (sv , m 2 , o) from Eq. (j2j) 

G e + e -^A^ y f (m 2 , mj , o) gf ^mr 

S V - M| + Z x /SyT^,(sy) 



5 /o ™/ , 0] £ /o 



- Sy - M 2 + iglp^(sv) + ig 2 K pKK{sv) 
+B (Sy , Sy] 



Ge+e-^Bj, (ml, S V , o) 

_ [ Sy - AfJ + ly/svT^Sv) 



(5) 



and put it into Eq. 



SV- S S J [s V - M| + Z v /syT ?i (sy) 
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(s s - s v ) (ml ,8 V , 0) , , ( , 
—2— — — 5 7 — \ + B 4> \ m <b > s s > u ) - > «y , U 



(s s - s v ) B (sy , Sy , 0) 



Ss - M 2 + iglp^(s S ) _|_ ig 2 K p KR (s s 
So, the amplitude the e + e~ — >■ cf> — > 77T7T amplitude is 

M V Sy - Ss/ 



+ £ (sy, s s , Q)-B {s v , s v , 0U. (6) 



G, 



[s s - s v )B l)> (ml, s v , 



ss - Ml + iglp^(s s ) + ig 2 K pKR(ss 
and not (@J). 

As is seen from Eq. (JJJ) the 07 /o vertex has a classic form 



SV - S S J S V - M| + « v /SyT (sy) 



+ ^ (™J , «s , O) - B^ (ml ,8 V , 



(7) 



V <Hfa = e/1 (0) e "(7) (#m<* - 2q ^ a \ (s s - s v ) B^ (ml , Sy , 



Sy - Ss 



(8) 



where i 7 ^ = q^e^j) — q u Zn(l), e(<f>) and e(7) are the polarization four- vectors of the 
meson and the 7 quantum, respectively, 5^ (ml , sy , Oj is an invariant vertex free from 
kinematical singularities. All of the preceding concerns the backgrounds 



A-inwK = e M 0)e a (7) ( g m - 
= 2P v e»($)F Vil 



sv - s s 

Bcj, (ml , s s , 0) - B^ (ml , s v , 



B^ (ml ,s s ,0)-B <j> (ml , s v , 



and 



sv - s s 



A^ +e -^™\s v , 8 S , 0) = e a (j) [ 9lux - 



(9) 



x 



(SS - Sy) Bp (Sy , Sy , 0) 

s s - Ml + iglp^(s s ) + %g\p K K(ss) 

B (Sy , Sy , 0) 



sv - s s 

+ Bo (sy , Ss , 0) - B (s V , Sy , 0) 



_9P" P 

■^- r y- r /w 



ss - Ml + iglp^(ss) + WkPkk(ss) 

Bq (Sy , Sy , 0) - Bq (Sy , S S , 0) 



Sy - Ss 



(10) 
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That the 07 /o vertex and the A ( f >17T7T background follow the same function [m^ , x , , 
see Eqs. (jHJ) and (JHJ), is an artifact rather than an achievement of the theory under discussion. 
It hardly needs proposing the experimental investigation of this phenomenon |J. Really, 
one can add a regular term to the right side of Eq. for example, 



G P 



ml, sv , 0) - (ml , s s , 



sv - s s J s v - Afj + lyfs^T^sv 
which does not contribute to Eqs. (J2J) and (0) but change Eqs. (jUJ), (JZj), and Q 

^Qu-Pva \ G e + e 



:n) 



Sy - S 5 y -M| + Z</SyT^(sy, 

J (ss - sy) 5 (mj , s v , 0) 

\ s s - M 2 + ig^p^(ss) + tg 2 K pKK{s s ) 

B4, (mj , s 5 , o) - A (mj , s s , o) - ^ (mj , sy , o) - A (mj , sy , 



+ 



;i2) 



and 



^Vr** -> e M (0)e a (7) (g m - 



X ■ 



B4, (ml , s s , OJ - Aj, (ml , s s , 0) - 5 (mj , s v , OJ - ^ (m\ , s v , OJ 



x 



^ (mj , s 5 , 0) - ^ (m 2 , s s , 0) - 5 (m 2 , sy , 0) - (m 2 , sy , 



(13) 
sv - s 5 

So, if B^ (ml , x , Oj = (m 2 , a; , Oj the background (|TB|) is removed from Eq. (fT2J) 
at all. The background (fTU|) can be removed also by the proper regular term in Eq. {1}. 
Consequently, the inclusion of the backgrounds is not a kategorischer Imperativ, but a 
phenomenological treatment. 

Nevertheless, let us compare the <fr — > 7 71 " 71 " decay amplitude from Eq. (J7j) at Sy = m| 



s 5 - M 2 + iglp^{s s ) + ig 2 K p KR (s s ) 
+ B 4> ( m l > s s , 0) - -B^ (mj , mj , 0) 



(14) 
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with the one from Eq. 



A 



A^ fo (ml , mj o , 0) g fo . 



VVA 



^ ' 55 ' °) s s - Ml + iglp^ss) + iglp KR {s s ) 
+ B 4> ( m l ,s s ,0) , 
which the author of Ref. considers together with the extra constraint 



(15) 



A^ lh (ml , m% , 0) gf0 . 



ml - M 2 + iglp^{m%) + ig 2 K p K K{m\ 



+ B*(mJ,mJ,0) 



(16) 



to provide the O (ml — ss^j behavior of AyyJ^ (ml , s$ , 0^ at (ml — — > (for soft 



photons) . 

It follows from Eqs. ([T5]) and (fT^j) that 



A VVA 



(ml , s s , 0) 



«s - + ig 2 K p K R{ss) + iglp™{ss) - %glp^{m^) - ig 2 K p K K{m 2 <i>j 



B* ( m l ,™>l,0) 



s s - Ml + iglp^(ss) + ig 2 K PKK(s s ) 
+ B 4> ( m l , s s ,0) -B^ (ml , ml , o) , 

where jj] 



(17) 



1 



1 



= TTV M ™ ~ 4m - ' Pkk = JTV M ™ ~ Am K when M « > 2m ^ > 

Mq M 



Pa:* = ^TFV 4m ^ ~ M ™ when M ™ < 2rriK > 

Mq 

# 2 = 0.12 GeV 2 , g 2 K = 0.27 GeV 2 , M = 0.975 GeV , 

in addition, jj] 

^ ( m l , ss , 0) = (ml , mj , o) 1 + a (s<? - mfj exp 

where a = -5 GeV~ 2 and p = 0.388 GeV. 
The calculation gives 



(18) 



P 2 



(19) 



5.R (0 -> 77T7T by Eq. (14)) /BR (0 -> 77r7r by Eq. (17)) « 0.2 



(20) 
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and for 

dBR (0 -> 77T7T by Eq. (14) , y/s£\ / dBR (<j> -> 77777 by Eq. (17) , v /ss) 



(21) 



#(800 MeV) = 0.094 , #(850 MeV) = 0.131 , #(900 MeV) = 0.191 , 

#(950 MeV) = 0.249 , #(970 MeV) = 0.266 , #(990 MeV) = 0.323 . (22) 

So, both the branching ratios and the spectra are essentially different in case of Eqs. (fT4*Jl 
and 1(17)1 . 

Last comment. The author of Ref. [l] thinks, see Eq. (12) in Ref. jl], that the 
phase of the — > 77777 amplitude equals to the 7777 scattering phase shift 6®. But it is a 
misunderstanding. The Watson theorem is not correct in our case because there are other 
open intermediate channels, even though s$ < (2m^) 2 . The — > K + K~ — > '-/Ten channel is 
most essential from them, see details in Ref. jsj]. 

Summary. The — ► 7717? amplitude ([14)1 . which we found from Eqs. (JIJ and (J2J) 
suggested in Ref. jl], differs essentially from the — > 77777 amplitude (JUj), which is studied 
in Refs. 

HQ 

. There are no reasons which prevent us from adding a regular term to the 
right side of Eq. (JTJ) without changing Eq. (J2J) but with changing backgrounds, that is, 
backgrounds are included phenomenologically ( by hands) and not dictated by resonance 
properties. The idea of the author Ref. |l( about the phase of the — > 77777 decay amplitude 
is misleading. 
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